Presynaptic adrenoceptors on the regulation of tyrosine hydroxylase activation by potassium.
The role of the presynaptic alpha and beta-adrenoceptors on the regulation of tyrosine hydroxylase activity was studied in guinea pig atria depolarized with 50 mM K+. The presence of the beta-blocker propranolol (0.1 microM), alpha-blockers phentolamine (0.31 microM) or yohimbine (0.3 microM) or the alpha-agonist clonidine (0.1 microM) in the incubation medium did not affect tyrosine hydroxylase activation by 50 mM K+. On the contrary, the beta-agonist isoproterenol (0.012 microM) potentiated the activation produced by 50 mM K+, effect blocked by propranolol. Also the phosphodiesterase inhibitor, 1-methyl-3-isobutyl-xanthine (100 microM), facilitated tyrosine hydroxylase activation by potassium. Isoproterenol might exert its facilitatory effect through the stimulation of presynaptic beta-adrenoceptors, activation of adenyl cyclase and consequent increase of the intraneuronal concentration of cAMP. Noradrenaline synthesis in guinea pig atria depolarized by K+ seems to be unrelated to the stimulation of presynaptic adrenoceptors and also independent of the regulation of neurotransmitter release.